PELDOR conformational analysis of bis-labeled alamethicin aggregated in phospholipid vesicles.
Alamethicin (Alm) is a linear peptide antibiotic of great interest for its capability to form self-assembled ion channels in lipid membranes. Here, the pulsed electron-electron double resonance technique was used to obtain unique conformational information on the aggregated peptide in the lipid membrane-bound state. Since a specific helical conformation implies a given length to the peptide molecule, a distance r was measured at the nanometer scale via the electron dipole-dipole interaction between two 2,2,6,6-tetramethylpiperidine-1-oxyl-4-amino-4-carboxylic acid spin labels synthetically incorporated at positions 1 and 16 of this 19-mer peptide. Two data sets were collected (at 77 K): (i) from aggregates of Alm in hydrated egg-yolk phosphocholine (ePC) vesicles (at peptide-to-lipid ratios of 1:200 and 1:75) and (ii) from nonaggregated Alm in pure (nonhydrated) ePC and in solvents of different polarity. The intramolecular distance between the two labels obtained in this manner is in excellent agreement with that calculated on the basis of an almost fully developed alpha-helical conformation for this peptide and is found to be independent of the molecular aggregated state and the environment polarity as well.